Mureidomycins (MRDs) E and F were isolated from a culture filtrate of Streptomyces flavidovirens SANK 60486 which produces MRDs A~D. They possessed the same molecular formulae, C39H48N8O12S and very similar UV, IR and NMRspectra, but differed clearly from each other in HPLCprofile. From the hydrolysates ofMRDsE and F, 8-hydroxy-l,2,3,4-tetrahydro-3-isoquinoline carboxylic acid and 6-hydroxy-l ,2,3,4-tetrahydro-3-isoquinoline carboxylic acid were detected, respectively, which were not detected from those of MRDsA~D. They showed strong anti-pseudomonal activity but less active than MRDA. MRDsE and F were synthesized from MRDA and formaldehyde through Pictet-Spengler reaction. Fermentation of MRDsE and F Streptomycesflavidovirens SANK60486 was cultured as described previously1}.
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Mureidomycins (MRDs) E and F were isolated from a culture filtrate of Streptomyces flavidovirens SANK 60486 which produces MRDs A~D. They possessed the same molecular formulae, C39H48N8O12S and very similar UV, IR and NMRspectra, but differed clearly from each other in HPLCprofile. From the hydrolysates ofMRDsE and F, 8-hydroxy-l,2,3,4-tetrahydro-3-isoquinoline carboxylic acid and 6-hydroxy-l ,2,3,4-tetrahydro-3-isoquinoline carboxylic acid were detected, respectively, which were not detected from those of MRDsA~D. They showed strong anti-pseudomonal activity but less active than MRDA. MRDsE and F were synthesized from MRDA and formaldehyde through Pictet-Spengler reaction.
Mureidomycins (MRDs) A~D are peptidylnucleoside antibiotics, selectively active against
Pseudomonas aeruginosa1 "^. They inhibit bacterial peptidoglycan synthesis through translocase5 
Fermentation of MRDsE and F
Streptomycesflavidovirens SANK60486 was cultured as described previously1}.
Isolation ofMRDs E and F Thirty liters of the fermentation broth was filtered with the aid of Celite 545 and the cake was washed with water. Thirty liters of the filtrate thus obtained was adsorbed on a column of Amberlite XAD-2 (3 liters) and after washing with 1 5 liters of water and 1 5% of aqueous methanol successively, the antibiotics were eluted with 15 liters of 40%aqueous methanol. The active eluate was concentrated in vacuo and lyophilized to obtain 17.4g of the crude powder. A 17-g aliquot of this crude powder was dissolved in 3 liters of distilled water and adsorbed on a column of Amberlite CG-50 (H+ type, 800ml). The active fractions eluted with 0.5 n NH4OHwere collected and concentrated to 1 liter under reduced pressure. The concentrate was adsorbed on a column ofWhatman DE-52 (1 liter) pre-equilibrated with 0.1 m NH4HCO3 and eluted with 0.2 m NH4HCO3.The active fractions (1,000 ml) were collected and adsorbed on a column containing 200 ml of Diaion HP-20 resin, and the column was eluted with 500 ml of 50% aqueous acetone, to give active components. The fractions containing the active components were concentrated and lyophylized. Then this powder was dissolved in 500 ml of water and adsorbed on a column containing 500 ml of DE-52 pre-equilibrated with 0.05 m NH4HCO3.The column was then washed with 0.05 m NH4HCO3
and eluted with 0. 1 mNH4HCO3, to give fractions, each containing 20 ml of the eluent. The fractions from 80 to 130 were collected and de-salted by HP-20 to afford 3.1 g of the powder. 3.0g of this powder was loaded on a column containing lOO g of silica gel and the column was eluted with the mixture ofw-butanol, ft-propanol and water (8 : 4 : 1), to give fractions, each containing 20ml of the eluent. The fractions from 13 to 70 were collected and lyophylized to give 320mg of the powder containing MRDsA, E and F. 300mg of this powder was developed with 30% aqueous MeOHthrough a column containing 1,000ml of Toyopearl HW-40and the eluent was collected in 10ml each. The fractions from 95 to 105 were collected and adsorbed with 10ml of CG-50 (H+ type) and then eluted with 0.5m NH4OH.The active fractions were collected and lyophylized. Thus 15 mg ofMRDE was obtained. From fraction numbers 80 to 90, 32 mg of MRD F was obtained.
Isolation of Tetrahydroisoquinoline
Derivatives from Acid Hydrolysates of MRDsE and F A 30-mg aliquot ofMRDs E or F was hydrolyzed in cone. HC1-AcOH(1 : 1) for 20hours at 105°C in a sealed tube. After evaporation of the solvent under reduced pressure, the residue was chromatographed on Toyopearl column using the upper layer of n-BuOH-AcOH-H2O (4: 1 : 5) as eluent. Each fraction was checked by silica gel TLC(solvent; n-BuOH-AcOH-H2O=4: 1 : 2, ninhydrin). Fractions of Rfvalue 0.5(1) or 0.45(ll) were collected and further purified by HPLC (ODS-H-5251; Senshu Co., 8ml/minute, 12.5% acetonitrile-0.2% TFA Synthesis of MRDsE and F 270mg of MRDA was dissolved in 60ml of water, and then 300/il of 30% aqueous formaldehyde12) was added to it and the mixture was kept at room temperature overnight. Then the mixture was developed through 1,500ml of Toyopearl HW-40with 30% aqueous methanol. The eluent was collected at 15ml each. From fraction numbers 81 to 88 and from 92 to 100, 65mg ofMRDF and 64mg ofMRDE were obtained, respectively.
Results and Discussion
Physico-Chemical Properties of MRDsE and F They are amphoteric white powders, soluble in water. Their molecular weights and molecular formulae (in parenthesis) were determined to be both 852 (C39H48N8O12S) by mass spectrometry and elemental analyses. By acid hydrolysis, they produced uracil, ra-tyrosine, and 2-amino-7V-3-methylaminobutyric acid in common. 8-Hydroxy-l,2,3,4-tetrahydro-3-isoquinoline carboxylic acid (I) and 6-hydroxy-1,2,3,4-tetrahydro-3-isoquinoline carboxylic acid (II) (Fig. 1) were obtained from MRDsE and F, respectively. The total physico-chemical properties of MRDsE and F are summarized in Table 1 .
Structural Elucidation
The high resolution mass measurements of the protonated molecular ions from positive ion FAB-MS of MRDsE and F were recorded as 853.3212 and 853.3180, respectively, which both correspond to C39H49N8O12S (calcd 853.3165; M+H). Product ions by MS/MS measurements of (M+H)+ ions from the FAB-MSof MRDsE and F were indicative of the TV-terminus substitution for one ofm-tyrosines in MRD A as shown in Fig. 2 . These ions, which were 12amu bigger than analogous ions produced from MRD and F are isomeric compounds to each other. The NMRdata also indicates MRDsE and F to be similar to MRDA except that there are new signals in the NMRspectra ofMRDs E and F instead of one of the m-tyrosine residues in MRDA. The MS and NMRdata indicates that these new signals correspond to isoquinoline structures, which is proven by obtaining isoquinoline derivatives (see Fig. 1 ) from hydrolysis of MRDsE and F. From these results, the total structures of MRDsE and F were determined as shown in Fig. 3 .
Biological Properties As shown in Table 2 , MRDsE and F were not active against Staphylococcus aureus, Escherichia coli, Proteus mirabilis and Serratia marcescens but selectively active against P. aeruginosa. They showed similar antimicrobial spectra to those of MRDA but were a little weaker.
Chemical Synthesis of MRDsE and F from MRDA By the addition of formaldehyde to an aqueous solution of MRDA followed by Toyopearl column chromatographic separation, MRDsE and F were obtained as mentioned in the section of Materials and Methods. These compounds showed the same physico-chemical and biological properties as those from culture filtrate.
Employing acetaldehyde instead of formaldehyde, methyl MRDsE and F were synthesize 
